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SR RIAARA

HREL 4 RF (Power Electronics) ? — BE+ TF A5tk #F
TEPA o BURF T RTIHRIG > W F L TR PR R
RAF WAL UBHIEN ) GERE - TRLEILEAL
PRHFLAN o R R FRA L% RBFLIEFIR L RERFI
U2 AFIRRLFTEALEM - THMEITA T A2 B R LW

o ggan
GRET:on & off)

i

| Static loads:

Y Power supplies
b5 e L

DCAC g : Motion loads:

LAY e —»l srbTR OCor AC) " or drives

EHAFLIEQAEL PRE T PP LRSI | PAF
RATFRE —»#FPHE S (power processing unit)
X #g2gmcfmues el %k

H

]
)

BT #z
& 5T FLEHE * Power diode) ARGE LI SCR)
Power diode SCR /P/'

ES

T Firing circuit

ac

source

AC

source

@ (1) Diode: Uncontrolled turn-on and turn-off; @ (1) SCR: Controlled turn-on and
Q) 7 FAEH A T RAL AT L uncontrolled tum-off: (2) 7 £°#/
2 ,‘,,‘»a;?:/’ T RESA LA PR

SRR AR

() R4 BT A2 A
Lt AR TETE S
TREHD IS 00 2 T

]+ : Motor drive

Power Processor (VSI DC-link inverter)
Filter
AC voltage Rectifier T . ~
or nverter
soree Converter T motor
)RR TBBIES
BERS 2 Sy

oA

¥ (DC or AC)
R

o—]

[C1 3% soR ¢
# T dl R s d)
% mb TR

i (RRE -~
BHeEGR KIEALE)

4+

BT e e [ | RS
RE eH#R R | 22T

@Earitl® VN @D
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(2)~73F M (Controllable Switches)2_ ${t
* (1) Forced-commutated SCR i L .
(2) BJT, MOSFET, IGBT, MCT, ... L:mm}o, v,
signa >
O gz #4 ¢ pr = Vr Xir

Switching speed ™ i>

: i W

Switching losses

(1) Off: Leakage current .,

(2) On: Ron W 5 VoN“’

wi g

Von T Conduction loss 4

turn-on turn-off

(Switching losses)

Power supplies

PR L IR

GERT)
Power
Input Power Output source
i |
Chik2 /& Loads:
7 Fpfl) ? . Power supplies
(e~ 28 Motor drives
. Switching Feedback
Command Control Signal | ¢——!
Generator
BR)
# 2 358
@ I AARAI L RE(cycloconverter) (§ A3 T MI VAKAE)
@ i1 E#NE (converter)
@ itz %iniixE (inverter)
@ itz EiniinE (chopper)
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T~ ARSI R
(1) % & # i % (Power supplies)
A. e * Switching converters.
B. i * Resonant converters.
(2) B & Zpd> % e(Motor drives)
A. Speed drives.
B. Position servo drives.
G)Ev
47 e v % si(Distributed power architecture, DPA) ~ # $7% % ik i
% (Uninterruptible power system, UPS) ~ 4§74 4 % i (Distributed
generator, DG)fiz 4 52 ~ £ 2 5% ¥ Jf(Renewable energy source, RES)fiz
TR R R LA R S PR AE TN R R
EECERAHECRAE o -

s
Pl

T4 RS AL

Residential ( #.*) ~ Commercial(F #) ~ Industrial(2 # #) ~
Transportation( ~ 7. Lﬁfﬁj) » Utility systems(% # 4 2)( ~ Aerospace(#%+)
Telecommunication(§ 7z) ~ H ¢

#+ ¢ Motor-driven pump system (ASD 2 J& * )

© Pump load: Load torque T, * speed? | Load power P, = speed?
O #Hst-b

Throtting valve Flow
output
Line
input

input

© ASD (Adjustable Speed Drive): 4 & Flow

—Y ouput

Line

. — Inverter
input

— Flow

input

b+ - AR

Veontrol

Vi (TA- TBY)

PWM controller
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GRS

@ g (H i H - fE)

AC 110V
60Hz

@ LRI RETH

SW
I

FER ¥

Inverter

AC110V ) %

- o

Isolated converter

Transformer

(Power isolation)

(unregulated)
. Ve
6/3@]-[ EMI [, Rect.+ 1 _/_
’ filter filter converter
Source

Vo
(regulated)

Rectifier
+
— filter

High-frequency

Drive
» Power circuit

transformer:

PWM
switching [€—|
scheme

Volume is small signal transformer

Vn]

Feedback control circuit

Some isolated converters:

(1) Flyback converter (Buck-boost derived converter)
(2) Forward converter (Buck derived converter)

(3) Push-pull converter (Buck derived converter)

(4) Half-bridge converter (Buck derived converter)
(5) Full-bridge converter (Buck derived converter)
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AR AT EATEANSE

A. B * Switching converters: PWM Duty-ratio Control

@ Output feedback (single-loop feedback)

Switching converter

Load

30

—
i K VOO L
Va1 t T
Voltage
o Comparator

(modulator)

* Ve
- circuitry
v,? |

aaan

Voltage feedback

# Switching converters . Current-mode Control

@ Cascade-control (Muliti-loop feedback control)

@ When designing the voltage controller, one can set [,=1, , i.e.,
the system order is reduced by one

Switching converter

Load

pE AT

.
% Vo

-1 1 ol
Current

Voliage command  Current

controller Ve (ll* ) controller

V:,ref;@ —» G

i

Comparator
(modulator)

Vo Current feedback

Voltage feedback

B. & 7 Resonant converters

@ Zero-voltage switching (ZVS) and/or zero-current switching (ZCS)

Power stage

Switching

mechanism
and Drive
circuitry

Voltage
controller

Voltage feedback

A 238 ge € 4 3(Distributed power architecture, DPA

Trends in Communication Power Systems

Lower voltages, higher currents.
Distributed power architecture (DPA).
AC/DC converter (SMR) >>

first-level buses DC buses (usually-48V
in communication system) >>
intermediate bus converters (IBCs) >>
Second-level buses (typically 12V) >>
DC/DC point-of-load (POL) converters.

IBC: intermediate bus converter

POL: point-of-load

Load
L o0 T +
i N
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Distributed Power Architecture (DPA)

I a distibune: pawer architz e, a
fro~t-end powersuppl, converts ac power

e and distrikudes = ¢ voltage via first-
Ieez” buses cosually 48 Vinez=-wnica
limmsag e bnde-cln ind ermesdial e b
snwer e [ AE D T IR g is 1o
first proe de isolat on. 22 well 22 reduce
the sz-dc Fro t-end distr bated dc voltage
tea ' pwvervolts gz level, This show'd vecur
biefors sanding ft o a fnzlseto® - on-isa-
lzteelde oz Shuck zonverters o3 second
lea ! distribution buzcs, Theze so called
=tk puiml =i =l CROL) s uerl e
deliver the requred w2 tages and cuirents
b the sg=tem.

[rmmmmrnes by, Fragn Spbem 127 icbemmerhi'r b e e rean

-0 B

L]
e u POL converters
— b
ol Lawd poer i 8

ver/ files/BasicsDesign_HighVoltageComms _Feb04.pd]f

SMES

@

H

7T

DC and AC Distribution Buses for Distributed Energy Resources (DERs

HV ACbus

v

A~ #2388 T A(Distributed generator, DG) fe ¢ a3~ £ 2
3 ¢ s (Renewable energy source, RES) fie T % 3t

bus

ol
| overtuten el

Baterics or other
storage sources DC/AC [~
i M{cm— ’

arbines
T " Solid oxide py  SOFC—{ DC/AC |-y

@)

[

.
|

DC bus

@]

Micro-
wrbines

o

restorer

o

DCring distriutionbus

Dynamic voltage

DSTATCOM
Solid state transfer
h

Advantages of DC microgrids switcl
High network quali

power ransfer capacity
Lower disturbance injected in the - AC main public network
Simplification of converters connecting the DG 1o the network
Simplification the converers powering the loads

L [fenc]— tou
L [Fonc]-+ tou

or PEBBS
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bl o B iEZH A
A

() H1 7 e
Agrmt o geaeman (O
(b) Rt
B R EH % R PRASR {{”‘
() Ll - Py el
() Fasiz#] - 412
Q@ #H# &
A. B 32 (open-loop) 4] 4
B. & [P #. (semi closed-loop) ##] 2 34
C. 2 Fie it (closed-loop) & #1 4 3¢

P R & i
[peemgie|  [Acwmsit | %8
R BRPREARE, TR RREHCIOWE )
LR} APPSR %7 M+ EREER :SRM
FT (~300w_“r) (Switched-Reluctance Motor)
[gasgavem| | suem@sincemsis) |
© BRIRER Y AR [OEE1 T ¥ -1
Lag<0) 0 Ay B (2) ##]DCHIRE & (BDCM)
FREWE4 1 t) (5 ABERHELE S

FRFEEERMER R
FIREH* 30W-2kWE % )

SARATILAT R
A~ 7 7% T R & B (Uninterruptible power supply, UPS)

® UPS2 A 454t

AC DC AC
Ac :>|Rectiﬁer CVCF '::> AC
input Inverter output
(ﬂoati.ng —= Battery
charging) ——
AC DC AC
,AC %Rcctiﬁcr CVCF ':> AC
input Inverter output
(discharging) - Battery
AC DC AC
,AC :>|Rectiﬁer CVCF ':> AC
input Inverter output
(charging) ——_ Battery

@ CVCF inverter: Constant Voltage Constant Frequency inverter
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